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[it^i] ne<7> (a) - (d) <D^-rtifr\zum.<7)? >;s?nz^- 

Kt^DNAo 

(b) mm^2izum^>r ^ ymm^-^r, \^L<m%^r^ym<D 
(d) mm^A \zum<vr\ /mm^^^x, i^ui»<?)7^iw 

[If*^2] TIE<7) (a) - (d) K^-f DNA-^&£fjf^l Kffi«0 
DNAo 

(a) S^iJ#-^-l ^fS«cO^@e^J^W-r^>DNAo 

(b) S^iJ^l ^fSfc^jtl^@S^iJ^^i-^DNAifc(i[SI^*Se^J^'bil^$ 

( c ) se?ij#-^- 3 Kfsfc<7) ta^g^ij £ ^r-t & d n a 0 

(d) ^mm^ummziiir zdn a% fzimi&mmfrhmmz 

[ff^3] ^ f n 7 ^ 7XliI<7)M#i:S*t^ ^ i: 1 
Iif^lXfi2 KfBfcODNAo 
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DNAt iwi-om*se?ij £- w-r -sitfs^, xiz m d n a t mmm.mz.&&z r> # 

[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

jrf-f-n? -r 9*JRjfflWTO^**&j£HMLTW:, B. Southgate"b (±, 
- fl/* ffcttfflW ^0707 • ^fol>D777 (Methylophi lus methy lotro 

phus) ^nj^ti^iti i t Lfv>i imm-xmi) « l^l 

[0 0 0 4] 

mm^m 1 ] 
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J. Gen. Microbiol., 135, pp. 2859-2867 (1989) 

[0 0 0 5] 

x\ f^yyArtc, ^m^mzm^-r^mm^, ep*>, rgtfAj ans^ s 

TmanCJ itfs : ?-£i!.m Lfc 0 fit, ^^itf5T-*^-f & C i: T% t±«> 
[0 0 0 6] 

(1) TIfiO (A) ~ (D) OVi-r^tcfBIRO^V/^^KSrn- Kt'4DNA 

o 

(a) @e^ij#^2 lessors y&Be^j&^& 

(B) BE^J#^2 KgE*cOTSy&B£^jKfcv>T, 1 3g L < T 3 ^ ft 

(d) mm^-4\ l z$mcor^ymm^zis^x, ifL<i«o7^r 

(2) TIBO (a) ~ (d) K^1-DNA-Ci&& (1) Cf2«cODN A c 

(a) Be?!l#-^1 tcfB«coS*K9iJS:*1-*DNAo 

( b ) B£yiJ#-^ 1 KgBfW>&*E?!) *rW1-* DN A £ \tnWSkW^^mWk 
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( c ) 3 iz%m<vi&mm zm-tz dna c 

(3) 7^Illf<7)Mfi:fi*t-i.- t*mWLt1rZ> (l) 3Ui ( 
2) tcfS^ODNAo 

(4) (i) nifi^oatf^^A^tt, &mm&.i&mj) s fa±Ltz*? s-^m 
immmo 

(5) yxmmm-C$>2> (4 ) tcfBftcO^fflSo 

(6) (4) Xfi (5) tcfBK^m^^^y-^^i^^tf 

(7) ^fe^^it^-e^oT, (1) Xii (2) HfS«ODNAhl^ 

ig«f^{£T L tz * 9 S - iHftttllo 

(8) ^^JRaBM-e** (7) iztm<D%m 0 

(9) (7) Xii (8) KffittOHIW-CifcoT; #il»l»f^ 

jg^-r&iiB**^ ^y-A'Sr±5?j^*«t-r*Jff»^j&*L, teaman 

[0 0 0 7] 

[0 0 0 8] 

<1> $Hi<7)DNA 

$^WDNAIi, TISO (A) - (D) <7>v*-f *i5Hlf£^<D * K£ ^ 
- Kt-5DNAT**o 

(a) sesw^f- 2 Kia«<7> r ^ y »e^j & 9 Mo 
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(C) BB^iJ#-^4 KSEtfOT^ ;WLttm*^~$-2>* >^7lo 
[0 0 0 9] 

±IB (A) Xli (B) CD^>/^K*GtfA, m* Y1rZ> 
DN A fcgtfAfcv*-? ifc, ±ffi (C) Xli (D) 0*>/^fC£Ma 

nC. [WJ ^ KfSDN A£manC<bv>9 dij& f *& 0 

*H^DNAI±, GtfAS.mianCOM^"^=?- KLt^tiiK 
[0 0 10] 

hn7 7^(7)M#DNA^f 3 m Mt^-H ? t^o ^fn7^7X^ 
■f - n h n y r X 0»£*kASl#c (NCIMB No. 10515) (2, a s a ^- fl/ • 3 V ? v a 
> • • >f > f'J7;v-7>K-"7'J>- x i; r (National Collect 
ion of Industrial and Marine Bacteria, ft^fNCIMB Lts., Torry Research St 
at ion 135, Abbey Road, Aberdeen AB9 8DG, United Kingdom) frhX^l^iXh 

ho lx z<D^(D-^m^m^mi, mim<Djj?uinzumztix^2>tf 

[001 1 ] 

ASl^CO^rV ADNAti^O^vi^J: l> UK"?* -fcU^YS AlSffl^r * 

*f§f^ <0 D N A it , i o T * *l <b O^K^U? ^ ^ £ 0 <o X\ 

m<V%k&feDNAZMMtir2> P C R (*°'J ^ 7— If • • >j 7* v a > 

) ic «t tj Jiipg-r & d t «t o x „ H5tf#i- * i t frx § & o i fc > mrisiisee^J k 

io'^tsSI! L 7°n - t\ IliPCRtai) if ipg LfcfflWHBffi- * 7° n - 7 KM 
v^nn--M r'J Nif-ya XUoTk <7) D N A (iM $ ;M# 
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[0 0 12] 

>f y; ^-b'-ya^ P C R , 7°^ * ^ KDNAOgMiL DNA<7>{2J»f £ «t ZfiSifg, 
^K$S*fc^£>;frftfi> Sambrook, J., Fritsch.E.F. , Maniatis.T., Molecular C 
loning, Cold Spring Harbor Laboratory Press, Third Edition (2001) t-f EIK 

[0 0 13] 

±fSPCR(:fflv^y7'fv-i: LTfi, gtfAKo^Tti g£?ij#-5|- 5 6 
, manClcov>T(iie^iJ#-^l ORXfl 1 U^-t-Jfia6Be^J*^r1"* * U ^ 



[0 0 14] 

iorn- KSft&GtfA&ttTJanCOTS SWL&mZmm^ 2 JkXF 4 tC^fo 
[0 0 15] 

±ffiGtfAS.mjanC<7>T^ yiB^ijCo^t, BEfcJOr'- * ^-^ 0>ffll*l14tfc3jf 
^tfo^o ZO&Jk. GtfAfi. • -:x-^e^jr_ (Klebsiella pneum 

oniae) <Z>^'J rr ->;i/ h ^ >x 7 ^ £ 3— Ft" & £ S^ft^iffcT-j^ (G 

enbank DB accession No. D212424'<9orf-14) <h43%^iW]147!> ? f£#> ft^o ft 
> -<7)ffi|B]14(i, GtfA(i81~467l£. orf-14{;m~467{£<7)ff itP^Jtl£ L£ 0 t 
fc, ManCJi, xyx'Jl:7- =r «J <7)cpsB (manC) Mi^M^J 1 56%<Dfflm&tfW 
tbhtitzo iOfflPlttli, ManC t± 1 -47315. cspBMtfti 1 -478fi<^®itra^Jt 

[0 0 16] 

$fiODNAIi, K$tL-2>GtfAX(±ManCO®tt35**|*t>n^v*|S«3 > 1 
f L < liHrofif t<D l f L < (it10O7 ^ y toil, JfAJ/:li# 
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^ 7 »E7!l£#K*t Lt\ 7 0 %m_t, Iffil<li80 %^±, «fc n ft i L < fi 
9 0%J^±Offi|WH4^^fL. GtfAX{±ManCO?!&ttSr^ri-^> ^T^ot «fci^ 0 

mis rstj # £ t < (22-2010, «t l < n 2-ioia-e 

GtfAf$te(i> GDP-^9 ? h -7*<r>if<5 ? h 1 - >; 
(i. -v-^y-x-i >m£GDP--^>/-;u^lt:1-&-7>/-x- l > 

[0 0 173 

±IS<7)cfc -9 &GtfAX(iManC<!:||«#J^|WJ— <D9 K-f&DNAti, 

*LT^S^ilIi:j:o'C(»IR#$n#So IIIitLtli, gtfAXiimanCfc 
HFn^yiVTr/^r/lfFD BL3ffi"t £ is X Zfgt fkX timanC £ TRW? 
kW&M. W£lfivxn7llll^, ^Hi^tiN-^f-^-N' fn-N- 
- h ny^*T-v>(NTG) & L < tiEMS^oa#^^StCfflv^ *Lrv^fEfl#J 

[0 0 18] 

±fe<7)<t d 4Si©ti, ftJttk SfcttjffiWKtt, gtfA 

(mutant Xfivari ant) k^ti&o 
.[0019] 

±IEcO«t9 £^H£W1-&DNA£, ag^£*fflll&-C#&S$-£, ti^GtfAX 
(2ManC^^14^P^^-«hUct «9 , GtfAXMtManCfcUKWKH— <£> * 

K-f 4DNAjWb*L* 0 ^ft**"t-&gtfAXlimanC*««Fi-*jfflfl&^ 
fc, gtfAO&^i, E^J#^ 10*£^#^4~ 14013^ &&*&*E?y £ 
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f>if $ 7n - 7£ , ^ F 'J > yx > h fc&ftTtVW ^i; X U ^ 
oGtfAX{±ManC<0-e-tLW<0fS14*^ri-*^ >/^S?£n- Kf>5»DNA^^.g|-t 

K-f&DNA^Wbft&o 
[0 0 2 0] 

ff 7 0 %m_t, §f 2 t < it 8 0 %JJJLt, J: W£ L < 9 0 %&±.<Dtmfe*mir 

h mm w r v ^>f x u ^tix*) *i \s\^m v >dnaib] ^ a ~? <j v 4 x 

60°C, 1XSSC, 0. 1%SDS, Ut L < (iO.lxSSC, 0. l%SDStl^1-&i£iiSJt-e/W 
[0 0 2 1] 

■7°n-7^ LT(±, gtfA<7)it£-(±gtfAO— gR^SE^ manCcOi#^{±manCco— §P 

^itfeT-^^-tfDNAaffM-^^Miil-^PCRRlSm; fj^-f & d <h 
§£ 0 yn-ytLT, 300bpflJgcoft$(7)DNAaff>T-*fflv^^C{i, A^fy-j 
¥4 -tr-v a >O#fc^<7)^Mi50 o C, 2XSSC, 0. 1%SDSt^W^ *t& 0 
[0 0 2 2] 

GtfAOfgfttfi, Jiang,X.-M. «b (Molecular Microbiology, vol.5, p695 
-713HfE|5c) <OTv£^J; t#;t^;ix&o ManC^£14<7>?IiJ;£^ 

LTfi. Cabib.E. & Leloir,L.F. (Journal of Biological Chemis 

try, vol.231, p259-275#BB) <^&7^f ^ 0 
[0 0 2 3] 
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[0 0 2 4] 

i/c, ^0^O^Zl(7)||fl®(±. gtfAk L < limanC, Xfi £ fih fc*Hffi&&x.** 

^/-^fMHIt^^o gtfWmanC, Xfigtf&^manCOsJ^n?- 
[0 0 2 5] 

it LT4f i W ? f i^IiT^ot, gtfAX(imanC7^tgU#£7)\ & 

&CffiM£;K&^ 0 ^fn7^7X^fohD77^ (Methylophi 

lus methyl otrophus) %?co y -f- n y -f 9 XJRiHHfL 7W\ * 9* . 

(Methylobacillus glycogenes) ^fn/<f7X • "7 9 ^7 9 A (Met 
hylobacillus f lagel latum) ^<7)J -f-u/^y XJljjffllu Dy-i'7f 'J 7A • 
O^l-t^^ (Methyl obacteri urn extorquens) ^O^f n;^f 'J 

[0 0 2 6] 

gtfAXtimanC^ C^ib^n- K1-&GtfA3l(iManCri s 

immmmmft^&mMm-Bsm*^? ? &t L<it^^^^^-m^<9 9- 

^gtfAX(±manC^iil^Lramx.DNA^^L, ^/-^fjMI 

^7>£&7r££ffiv*T& J:v^\ 0Ux.(f, il/7 h n*°lx--> 3 >y£ (Canadian 

fcBKE#2 003-3056351 
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Journal of Microbiology, 43, 197, (1997)) &mfhti&o ttz, h 7 > X 
^ya>> 1>7>^*°V*> (Berg, D. E. and Berg, C. M. , Bio/Technol. 1 
, 417, (1983)) > Mu7 7->* (#^^2-109985^-) itzltttmft&z. (Exper 
iments in Molecular Genetics, Cold Spring Harbor Lab. (1972)) ItFft^^fzJj 
&-C\ gtfkXtemnC*ffi£&&mz&.fr&trZt t>"C&& 0 ft, 
* 9 S -)^Mik®.mmft-emm-r& -fc, gtiAXlimanCOJisfLKiSIS 

[0 0 2 7] 

mfiB^^ 9 — t i,xM:ifc#)^ii&> mat Lxmm-rz * ? ; - ^Mimmm. 

*o Mx.lf> d;^±^^^-t?**RSF1010^U f -€-<7)SIS^ x 0flxJf, pAYC32 

(Chistoserdov.A.Y. , Tsygankov, Y.D. , Plasmid, 1986, 16, 161-167) „ 
v>f±pMFY42 (Gene, 44, 53 (1990)) pBBRl W^lf & CO ( 
Kovach,M.E. , et al., Gene, 166, 175-176 (1995)) , $ h KlipRK310W-?-O 
|f3g#:tcft^<7)^<7) (Edts. Murrell, J.C., and Dal ton, H. , Methane and met 
hanol utilizers, Plenum Press, 183-206 (1992)) ^ % mmx § & 0 
[0 0 2 8] 

feC <9^*@jg<^ffl|SH4*^r1-^*^en^ (J£JlT\ JjUc rgtfAXfimanCJ <hffi« 

fcKioT, it 7fr s -e#* 0 mriBffliBia*x.5& i jei»)»*gjs<offl'iiitt 

fi. ftt L < tt 9 0 %J^_h, J: *9 £f 2 L < fi 9 5 %J^-h, # K*f £ L < »± 9 9 % 
[0 0 2 9] 

gtfAX^manC«^ $ ft*: > * / - ;i^t1MS(±> flflxJf , ^ * J - ;i/?Hfc 
14*ffl® * WWmM £ tz fiN- ;* ^ ;v -N' - - h n -N - - h n v ^* T - v > (NT 
G) & L < (±EMS^c7)ii#^M3SHfflv^nTv^^^JtCJ;oTMSL, GtfA 

[0 0 3 0] 
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(Experiments in Molecular Genetics, Cold Spring Harbor Laboratory press 
(1972); Matsuyama, S. and Mizushima, S. , J. Bacteriol., 162, 1196(1985)) 
tc<fco-C&, ^fe#±(7)gtfAX{imanC^^ai-^-<i:^-e#^,o *II5l14&J&;lfi 

i!££^1-&GtfAXfiManC£M£L&^ J: L£gftAX(imanC (^£cM«fe 

±OgftAX(imanCi:cora-eamx.^^>r £-£& 0 ^fe^±<7)y^^ ^ K 

[0 0 3 1 ] 

mrf S^^MafST- 1 Lt(i, n-fr/ ^ff M<7> * Oia^K^iJ * K 1 o £ tz (i 
- K£*i& * KoJt^tt^TXtim^ Lfcatfe^ri^f h K&o i fz. 

^-r4>ymm<Drtuxtej£ffi$:x%:2ittzmm=p, 3-k«jah 

[0 0 3 2] 

^#:±^gtfAX{imanC(7)#§m^{6:TX^m^^^^ £ t (i, Iti^OlfEl 1 

oyn^-^-iesw^ i ^ifzim%km<7)i&m<Dwm, ^> #a, 

Tst^^-Ollia^PPx.^ - t (M. Rosenberg and D. Court, Ann. Rev. Genetic 
s 13 (1979) p.319^ P. Youderian, S. Bouvier and M. Susskind, Cell 30 (19 
82) P. 843-853#PS) HioTMf^-i: # Z> 0 
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[0 0 3 3] 

fcii«&flO*Mfetf>flHft, #A> ttflQt S^^tKio 

T> ^tRl^UT^^a^-h^i^ (J. J. Dunn, E. Buzash-Pol lert and F 
. W. Studier, Proc. Natl. Acad. Sci. U.S.A., 75 (1978) p.2743#fiB.) 0 
[0 0 3 41 

WKli, gBfe#£fag^& (Kramer, W. and Frits, H. J., Methods in Enzymo 
logy, 154, 350(1987)) ^MSfc^ h 'J * ^> H Kn^y;i^7r/f Oftf 
MfflbZ <fc «9^Si--5>^"& (Short le, D. and Nathans, D. , Proc. Natl. Acad. S 
ci. U.S.A., 75, 270(1978)) rt^:ff>*L& 0 
[0 0 3 5] 

^^$tLTv^SWilf5^^#o-7 0 ^^ * K*^tt$*"Cl*«*18t4o 

. mX, tttJaZtH*$mZW^ZTKLTt3< 0 i<0tl$iIDNAttt 

it<7)^»mm, &3c. JfA> #Jotfc(i^fi^#o^^';n^^ix^^-K^T 
^i:DNA* c, J * 9— if I0^1//^77^> > h tT4 V 

f^CIt 3 > > h PCRS (PCR Technology, Stockton press(1989))- 
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[0 0 3 6] 

mzm&wmzML, s- -L-v^r->r> (jsjit\ ae 

c t fE-r ) ^<7> v >7to^ ^-t 4 m&ztt^-r zztitzx*) wn-r & - 1 

IIM^Mi: Ltli, xyx'J £T • =r 'j O^KNTC^EMS^O 

:<0i9^ftt^^i: LTti, y^-uy 4 7* • *?-n hn^rX AJ13608 
tfmfhti&o ^Mftti. ^fn7^7^ • hn-7T^ASH*tCAECH- 

h n "7 r XAJ13608t±, 1999^6/3 10Bffr^X*^*IS£fcX^X*ftffifflSfc3r ( 
$H£#-t3 0 5 B$i»o< tirfrm— Ti 1*3-^) H$K#-^FERM P-17 
416t LT1?K£*U 2000^3^31 B#tcr^X h ^j&Ugo* < 
£ ti, ^rK^FERM BP-71 12/Ht-^- $Htv^ 0 
[0 0 3 73 

t kd v t? n > s^&a^ ^ ? v - ;u v r ^ y tr ^ y m v 7 y x r ^ -r - 
-em, l — v *? y <D&.&f&m&±<Dmm & =* - ki- * it^-e & *k -^ko y 

7TW& • ^/P* S # A^<01ysEftf£TO#A4>W^tBfr*l&o 
[0 0 3 8] 

BMiH*^* * ^ -^MltnM^mXit, HU^<7)gtfAX(imanCC0*Ai:|Bl 

tliliE#2 003-3056351 
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& £ 1 § -5 o 
[0 0 3 9] 

< 3 >^mmxitsm^M^mm^m ■ 

[0 0 4 0] 
[0 0 4 1] 

o ^ £ <7) 7t ae> k $ tL 7t j. * ^ ^ - ^ %tm-t)K <*> a w mm <n m k 

o LifrU 

m izjt*> z>z-t tfnsm t%*), *&mm* h ©i^i^*t*tf* <b b ft&s * 
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[0 0 4 2] 

IM^mm t LT(£, * -9- > * > if A & if ifbti&o 

«I^ffflLtfflv^ci^ t ^ o */-;i^±^i^t-f £J tit 
, * ^y-;w^50%(w/w)J^±, $f i L < (±80%(w/w)m±-e*^ 

4%(w/vK L < fiO. l%^*b2%(w/v)"C&-?>o -*^£^fln1-£*§ 
-g-^fiftj^i, 0. l%#fb3%(w/vK ffiL<l±0.lW^l%(w/v)t^^ o 

[0 0 4 3] 

S^^LT(i. ^t^^e-^a, ^bT>^-^A. >; ymry^-iyA 
^(Dmmry^^-'yAi^ jtmnykftffiW)* t~<7>mmmmm. t^^-th?^ 

[0 0 4 4] 
[0 0 4 5] 

tgmii, SffCW^T-C 16-72 B^^fIEH5Si-^<7)^J; < , 2 
5°C~4 5°CC ^*"t»pHt±5~8tCft(|#Ili-& 0 ft, p Hll(:(iil$)^v^ 
»±*«©Htt* * ^ t± T ^ * U * 4 ^ |± T > * - T 35T^4**«ffl-t 4 i 

[0 0 4 6] 

(Hodge, J. E. , Hofreiter,B.T. , Methods in Carbohydrate Chemistry, ed. by 
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Whistler, R.L. , Wolfrom,M. L. , Academic Press, New York, vol.1, p. 388 (196 
2) ) iZ£*) Mm-f - t ^T* § £ 0 
[0 0 4 73 

[0 0 4 83 
[0 0 4 9] 

[H»J 13 gtf A (^•'J3y;i'b7>^7x7-b') itfci^ W# 
^fn7^7X • ^fnfD77^ (Methy lophi lus methyl otrophus) ASl$c 
(NCIMB No. 10515) 50 mL?>SEII : K2HP0 4) 1.9g/L; (NH4)2S0 4 , 

5.0g/L; NaH2P0 4 -2H20, 1.56g/L; MgS0 4 -7h*20, 0.2g/L; CaCl2'6H 2 0, 0.72mg/L; 

CuS0 4 -5H20, 5^g/L; MnS0 4 -5H20, 25//g/L; ZnS0 4 -7H 2 0, 23/^g/L; FeCl3-6H2 
0, 9.7mg/L; *9J-fr, l%(v/v)) ICffiM U i£*fijg37t: t d i# 

«l/c 0 -e^m. ^m-mzm^L, wfa*miLfz 0 nhntzmm-h, two 

*r y Y (Genomic DNA purification kit (Edge Biosystemstti?) ) £rffiv>T, %k 
fe#DNA^ffl^L7ti 0 
[0 0 5 03 

33tf# Lfc7"V A DNA (0.05/ig) LT. DNA 7°^ "7— MgtfA-Fl 

(Sc^iJ#-^5) hMgtfA-Rl (@e^iJ#-^6) £ffi^TPCR£fifo£ 0 ^^f+fi, 
^1494°C-10#\ T--'J >- ^50°C-30f>\ #fta£70r-45rt h o £ (28-*M ^ 
o PCR(±, -fiMCD^ v hPyrobest taq (Takara Bio IncttM) i^#«7° 
oh3-;K:^o«Lf: 0 ^O^, &J3. 8kbpcODNABff>t ^ii^-t? £ tz 0 % 
It, -tL^^IJPI^Pstl-em^L, 2.2kbp«ODNADfjt^#7^ 0 
[0 0 5 13 

— K^? ^-pBluescript SK- (Stratagenett»0 £WJI@£l?Pst 
ItiftL, DNA®f>f^P^LfCo m±<7)MDNAKIf)f Ligation kit (Takara Bi' 



ttifflE#2 003-3056351 



&m 2003-032075 



i—i? : 17/ 



o Inc.) £ffl^Til!£U pBS-mGtfAl£{«L£ 0 K±t?gt 

o 

[0 0 5 2] 

mmm^ 2^u c ^75; k*bp &ie?y * , r ^ y &e?y 

;i/ V 9^*7 tifzfztb^ z.<oWffl&^ 1 <7>itfcT-£gtfAtifr£ 

[0 0 5 3] 

[H2M2] ^fn7^7^ • h n 7 r X t;:i3lt&gtfAj!f£^<7>i£j!g 

£1% FpUC4K (Amersham Biosciences^^) <DKaP- (*f-7>fy>» 

14) «^1B#opH»fc#£1-&ilHI&#^ -f&fr 
, pUC4K*WIR»*EcoRI £ Sal ITSJBf L^OWf If 4b L tz\k, KmR«fcT-DNA 
KrM-^1t«M^« (Ori) *«»«$*L*DNAWfM-fc4r. Ligation Kit (Mffi^tt 
SI) KiOKSU pUC4K2£f£i!iLfco oft). P UC4K2ii, pUC4Ita> «b fflj RBlJUg 
SB&EcoRI. BamHI, Sallrt^ftl i> <7>-C&& 0 

[0054] 

PCRffl <^DNA-7° Km4-F2 (E#|#-^ 7 ) Km4-R2 (E^J#-S|- 8 ) 

^ftlL, ^MDNAt LTpUC4K2^fflv>-rPCR (##:^1£94r-l0f>\ 7--'j> 
^501C-30#\ #ft^lS70°C-1.5^ 28-9--T ^ £ffv>, KmRjtfc WJgfc £ tt 
TV>*DNA»Nt£*t*BU *L/cDNA<7)M3iS£BKL kit (Takara Bio Inc. 

) ■C 5 P»3B^fcL7to 

[0 0 5 5] 

#CK, HMM 1 ^X#L^pBS-mGtfAl^^lJPl^EcoT14I<hMluI<b-em'f!:L7t 
f£> ¥?f«<bM^^fv\ DNABfM-^SHKL^o LT> - ODNAIfftf- <h ±IE© 
KmRiff5T-DNA8lf>t t ^Ligation kitH «t *) »JSU pBS-MgtfA- A ML/: 0 
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[0 0 5 6] 

•fyXS. KpBS-MgtfA-ASrftURS^BamHItSalltT-^Wf U *^"^>f'>>W- 
ItjtfST-e^iff^tL^gtfAitf^ (gtfA::KmR) £^trfM£IIJr>HI; L£ 0 

V- v a >O^ADNA»fit^a D p L/wo 
10 0 5 7] 

— -f 9* • p«^n h n-7 rXASl**.SEII^#:^ ({IL^*/ 
' -^zftj£t±0.5%(v/v)) T% 37 £ C-C16Ifi^}g£ 9*£«U ^O%*m20 ml* 10,0 
OOrpmXlO^raojS^tc^tt, Mfc*%MLtz 0 -ti^lmM HEPES (pH7.2) 
fK (20 ml) 4riPx."C!R»Lfe^ £ v*? Jfcft-fc 2 Ultf Smicffift: 

KlmlOl^iSiKfcflnx., ®#51^'$£llf£U xi/nn>fl/-y 3 >pxi/ 
* Lfco ^Lt, ±IE<7)^^^^ v>lf14a'fE : F-^Kff$tt7t:gtfA« 

frT- (gtfA::KmR) &#trDNABrH-4>#7 1 /i g53*£, xp^ h n-t;n00// lKiJDx. 
„ 18.5kV/cm, 25 //F, 200n<7)^#-em^^^^ xvnD.fi/-v3 

[0 0 5 8] 

£<^SIi££'SEII+Km£S^*&il& (20^/ml<O*^T>r v> (w/v) 
-g-trSEIIJ&Jft) K&*frU 37t:-e3 0^«i"^^ £T\ Km^fc L"C&100*fc£ 

#7t 0 ' 6W*mi>\ adna^^m^ltpcr (Rje^ii, 

r-10#\ 7x-'J ^50*C-30#\ 72°C-453\ 30^ Srffv^ 

ii, MgtfA-Fl (B£?!l##5) , MgtfA-Rl (B£5W§-6) <hKm4-Rl 9 ) 

t?ab*o ^ffi^O, MgtfA-Fl tMgtfA-R2<7)a«^^t>-^-e (±4100 bp 

<0^cg ^ODNASlfit, &D%tfA-FltKm4-RlO&<&^;b^t*{±2900 bp«9*:§£<7) 

[0 0 5 9] 
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(20ml) CttIL, 37tT?35l$fflS*JSF*Lfco #*»T3fe, 
[0 0 6 0] 

ot^J7xy-;HiS I Dubois, M., K.A.Giles, J.K.Hamilton, 

P.A.Rebers and F.Smith. 1956. Colorimetric method for determination of s 

ugars and related substances. Anal. Chem. 28:350-356) &ffiv>£ 0 

> U.m-0. 2 mUl*j"U 5 «7xy-^IB.2 mUjnx.T&'&Lfco #:^T% aft 

©gmi mL£?raKtt^§Tl-&J:d KJB^jMw&iHlU lO^WJ&fi Lfc e 

, WtffS^U 25^ <^?£* ^2053^1 ^MLt^, 490 nmO^Tfrt^^Sft 

( h £§^-2000) * -cans L tz o 

[0 0 6 1 1 

^■<^*t*^ASl^<0^^#|iSt±226 mg/LT-&o£<£>K*tU gtfAatfST-^ 
[0 0 6 2] 

manC (cpsB) J* > 7 ^fV^^-Hf / t > J - 

^fn7^7X • pt^n h t*AS1$c<7)^V ADNA (0.05/^g) ££#SBc L 
DNA-7°^-f -7-mManC-Fl (ffi^J## 1 0) £mManC-Rl (gS^J#"t 1 .1 ) 
PCRSrtfo/io •£ ^t£94°C-10#\ V >^50°C-30#, # 

MKJS70°C-4^-e^) o (28-9- >f ?^) o PCRti, rUIEO^y hPyrobest taq (T 
akara Bio IncttJi)*, »7o h n Tj£ffl Lfc„ ^<7)$g^ j&l 
,460bpODNAWfM-75 s l«*S"C§fv:o f Lt> - *t£fjjlMg£iiBamHITmit U &1.46 
kb<7)DNA|ffit^^#L7t:o 
[0 0 6 3] 

-73, y°?X< K^??-pBR322 (Takara Bio Inc.) £flrlJI»SfBamHITfFHt 
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LfcgU l2Jttlr3$W «; VgfcffcLfco dtie> 2 ooDNABffJt ^Ligation 

kit (Takara Bio Inc.) £ffiv>TjI^U pBR-MmanC£«H 1 fc<> 

[0 0 6 4J 

c: owe § fcDNAWfM-ojaafeE^jiiirffitc i^gi -eoj&^E^j &e 

ft L X^M L-tzbZLh^ i^i'jUT- nVOmanC (cpsB) j&^ffiSjUfcfca^ 
- <0E^J#^- 4 OitfcT £manC t L to 
[0 0 6 5] 

PCRfflODNAy^^ t LT. Km4-F2 (S£^iJ#-^- 7 ) £Km4-R2 (E?iJ## 8 ) 
^MDNAh LTpUC4K2£fflv>T, PCR (f^:^1494°C-lO#\ T--';> 
^50°C-30#, #SSJu>70°C-1.5^ 28-*M^) KmR*f5T^if fc £ ft 

TV^DNAIffM-^JiililL^o m^2tifzT)M(DW1im$:BKL kit (Takara Bio Inc.) 
XW-ffitmitLX, KmRmttZmmLfzDMMft (1.3 kb) ZmMLfzo 
[0 0 6 6] 

^ K , Hife 0d 3 THjtff L fcpBR-MmanC £ fflj PS^^Kpnl -CMtt L . ^^b^ 

^ZmmLtzdWmftt ^Ligation kit^J: *)iIISU pBS-MmanC- A £ f^$^ L 

? ° 

[0 0 6 7] 

7 S 7X^ KpBS-MmanC- A £ flflj IMS! JtBamHI XWWxL, *t"7^» Itt£S:fc^- 
T^Uf$^7t:manCa;f5T- (manC::KmR) £^tfiSM£BJrtf-ft: L£o - O Blf 

> O « ADNAifM-H p° n <h Lfc 0 
[0 0 6 8] 
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6tfc£3H<^\ ADNAfcaHSKLTPCR (RJ£&f ! Miggte94 , C-10#, T- 
- V > ^50r-30#\ #ft£JS 72°C-4t3\ 30^y;i/) ^M^OmanC 
itfST-^OflfjSSrW^Tto PCRlC^ffl LfcDNAr^-f -^-fi, MmanC-F2 ( 

E^lJS^l 2) £MmanC-R2 (E^l*-^ 1 3) T*&& 0 -f-OlS*, £ & *) Mman 
C-F2tItoC-R2<a&*^=b-£-et±3900 bp<7)^:§ $ ODNA»r>W*#i|iST- § , fflfeJglO 

[0 0 6 9] 

Asmtmanmmj-<DxmmffiwzsEim^mzm v&if, zrcx 1 mmm 

Ltzfe, igi&mmm3ai?<Dmi£Zfr& £oT, SEII£jti£tti (20ml) K*tfU 
37r-C45INFW«»**L^o «f»7t, T»#Sr«^«ltc J: I) Bfe*U ^<D± 

[0 0 7 0] 

Z<D%&^ ASm<Dmfcft&mmiM75mgA.T$>^tz<7)l l ZttL, mmcm.ittxm 

x t. LX i> manCWMWX $>hZ.t tf7j$£. Ztifz 0 

[0 0 7 1 ] 

[0 0 7 2] 

[0 0 7 3], 

[se^m] 

SEQUENCE LISTING 
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<110> Aj inomoto Co., Inc. 

<i2o> &mm&mzffl5--t2>mittJkxffr<Dmm 

<130> P-B0649 
<140> 

<141> 2003-02-10 
<160> 13 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1404 
<212> DNA 

<213> Methylophi lus methylotrophus 

<220> 

<221> CDS 

<222> (1).. (1404) 

<400> 1 

atg gcg act aaa cct ccg ate aga aca etc tec ggc ttt tea tct ggc 48 
Met Ala Thr Lys Pro Pro He Arg Thr Leu Ser Gly Phe Ser Ser Gly 

15 10 15 

ggg agt aat cca ctt tac atg ctt gag tct etc gtt gag ccc ttg gtg 96 
Gly Ser Asn Pro Leu Tyr Met Leu Glu Ser Leu Val Glu Pro Leu Val 
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20 25 30 

atg gtg ttt gtg ctg tgg ggg ttg ttt att tat acc gaa aac cgc att 144 
Met Val Phe Val Leu Trp Gly Leu Phe He Tyr Thr Glu Asn Arg He 

35 40 45 

ccg atg teg att ttt att aca teg ata gtg ctg ttt teg att tct ttc 192 
Pro Met Ser He Phe He Thr Ser He Val Leu Phe Ser He Ser Phe 

50 55 60 

ccc age ggc gee aag att cgc aag ggc ttt gec aag atg tgc egg gat 240 
, Pro Ser Gly Ala Lys He Arg Lys Gly Phe Ala Lys Met Cys Arg Asp 
65 70 75 80 

gtg att ggt caa tgg ctg gtc att gec acc ttt ttg ctg acc ttt get 288 
Val He Gly Gin Trp Leu Val He Ala Thr Phe Leu Leu Thr Phe Ala 

85 90 . 95 

tat ate act cgt tac ate acc tta tat age gaa aaa tta att etc gee 336 
Tyr He Thr Arg Tyr He Thr Leu Tyr Ser Glu Lys Leu He Leu Ala 

100 105 110 

tgg ttg att gtg acg cca gtt gec cag att att gcg ttg cag tta eta 384 
Trp Leu He Val Thr Pro Val Ala Gin He He Ala Leu Gin Leu Leu 

115 120 125 

aaa tgg gec age ccc aaa ttg att gag tgg caa gga cca cga caa aac 432 
Lys Trp Aia Ser Pro Lys Leu He Glu Trp Gin Gly Pro Arg Gin Asn 

130 135 140 • 

acc ttg att ate ggc ttg aat gag caa ggt ctg ctt ttg gcg gat aat 480 
Thr Leu He He Gly Leu Asn Glu Gin Gly Leu Leu Leu Ala Asp Asn 
145 150 155 160 

ctg aaa cgt gat tat tat caa aga ate aat ata ttg gga ttt ttt gag 528 
Leu Lys Arg Asp Tyr Tyr Gin Arg He Asn He Leu Gly Phe Phe Glu 

165 170 175 

gac cgc gcg cct aac egg ctt ccg cac ata gat tct tat ccg gta ctt 576 

tBliE#2 003-3056351 
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Asp Arg Ala Pro Asn Arg Leu 
180 

aat gaa ctg agt 
Asn Glu Leu Ser 



ggc age ttg 
Gly Ser Leu 
195 

aaa ctt tat 
Lys Leu Tyr 

210 
eta tta gac 
Leu Leu Asp 
225 

gac ate ttt 
Asp He Phe 

ggc att cct 
Gly He Pro 

ggc ttt ate 
Gly Phe He 
275 

att ctg ate 
He Leu He 

290 
acc tct cct 
Thr Ser Pro 
305 

gga caa cag 
Gly Gin Gin 



ate get 
He Ala 

gat ctt 
Asp Leu 

gtc acc 
Val Thr 
245 
gtt gtt 
Val Val 
260 

aaa cgc 
Lys Arg 

teg cct 
Ser Pro 

ggc ccc 
Gly Pro 

att ttg 
He Leu 
325 



tta ccg 
Leu Pro 
215 
aaa gac 
Lys Asp 
230 

gac ctg 
Asp Leu 

tct gtg 
Ser Val 

acg gca 
Thr Ala 

att ttg 
He Leu 
295 
gtt att 
Val He 
310 

gtg tac 
Val Tyr 



Pro His He Asp 

185 
cat tac 
His Tyr 
200 

atg tec 
Met Ser 



ctg aaa 
Leu Lys 

agt cac 
Ser His 



acg aca 
Thr Thr 

ate cag 
He Gin 

tgt gat 
Cys Asp 
265 
gat att 
Asp He 
280 

ate ggt 
He Gly 

ttc aag 
Phe Lys 

aag ttc 
Lys Phe 



get tec 
Ala Ser 
235 
gga cgc 
Gly Arg 
250 

acg cca 
Thr Pro 

tta ttt 
Leu Phe 

att gcg 
He Ala 

caa cgt 
Gin Arg 
315 
cgc tec 
Arg Ser 
330 



Ser Tyr Pro 
190 

tea cac act 
Ser His Thr 
205 . 
cct cgt att 
Pro Arg He 
220 

att tac ttt 
He Tyr Phe 

gtt teg gat 
Val Ser Asp 

ttt act ggc 
Phe Thr Gly 
270 

tea tta ttg 
Ser Leu Leu 

285 
att gca gta 
He Ala Val 
300 

cgt tac ggc 
Arg Tyr Gly 

atg acc gtc 
Met Thr Val 



Val Leu 

gta cac 
Val His 

ttg aaa 
Leu Lys 

gtg cct 
Val Pro 
240 
gtc aac 
Val Asn 
255 

atg gat 
Met Asp 

gtg ttg 
Val Leu 

aaa etc 
Lys Leu 

ttg gat 
Leu Asp 
320 
act gaa 
Thr Glu 
335 



624 



672 



720 



768 



816 



864 



912 



960 



1008 
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gat ggt gca acg gtg aca caa gcc acc agg aat gat caa cgc att acg 1056 
Asp Gly Ala Thr Val Thr Gin Ala Thr Arg Asn Asp Gin Arg He Thr 

340 345 350 

cca ctg ggt gcc ttt ttg cgc aaa acc tec ctg gat gag ttg ccg cag 1104 
Pro Leu Gly Ala Phe Leu Arg Lys Thr Ser Leu Asp Glu Leu Pro Gin 

355 360 365 

ttt att aat gtg tta caa ggc cgc atg agt gtg gtt ggg cca cgc cca 1152 
Phe He Asn Val Leu Gin Gly Arg Met Ser Val Val Gly Pro Arg Pro 

370 375 380 

cat gcg gtg gcg cat aac gag gaa tac cgt aag ctg att aaa ggc tat 1200 
His Ala Val Ala His Asn Glu Glu Tyr Arg Lys Leu He Lys Gly Tyr 
385 390 395 400 

atg gta cgc cac aag gta aaa ccc ggg att acc ggc tgg gca cag gta 1248 
Met Val Arg His Lys Val Lys Pro Gly He Thr Gly Trp Ala Gin Val 

405 410 . 415 

aat ggc ttc cgc ggc gaa acg gac acg tta gaa aaa atg gag caa cgt 1296 
Asn Gly Phe Arg Gly Glu Thr Asp Thr Leu Glu Lys Met Glu Gin Arg 

420 425 430 

gtc cat tat gac ctt gag tac ctg cgc aac tgg age cct cgc ttg gat 1344 
Val His Tyr Asp Leu Glu Tyr Leu Arg Asn Trp Ser Pro Arg Leu Asp 

435 440 445 

atg ttg att gtc gcc aag acg ata tgg ctg acc att gtt ggt caa gat 1392 
Met Leu He Val Ala Lys Thr He Trp Leu Thr He Val Gly Gin Asp 

450 455 460 

ggg get tat tag 1404 
Gly Ala Tyr 
465 

<210> 2 
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<211> 467 
<212> PRT 

<213> Methylophi lus methyl otrophus 
<400> 2 

Met Ala Thr Lys Pro Pro He Arg Thr Leu Ser Gly Phe Ser Ser Gly 

1 5 10 15 

Gly Ser Asn Pro Leu Tyr Met Leu Glu Ser Leu Val Glu Pro Leu Val 

20 25 30 

Met Val Phe Val Leu Trp Gly Leu Phe He Tyr Thr Glu Asn Arg He 

35 40 45 

Pro Met Ser He Phe He Thr Ser He Val Leu Phe Ser He Ser Phe 

50 55 60 

Pro Ser Gly Ala Lys He Arg Lys Gly Phe Ala Lys Met Cys Arg Asp 
65 70 75 80 

Val He Gly Gin Trp Leu Val He Ala Thr Phe Leu Leu Thr Phe Ala 

85 90 95 

Tyr He Thr Arg Tyr He Thr Leu Tyr Ser Glu Lys Leu He Leu Ala 

100 105 110 

Trp Leu He Val Thr Pro Val Ala Gin He He Ala Leu Gin Leu Leu 

115 120 125 

Lys Trp Ala Ser Pro Lys Leu He Glu Trp Gin Gly Pro Arg Gin Asn 

130 135 . 140 

Thr Leu He He Gly Leu Asn Glu Gin Gly Leu Leu Leu Ala Asp Asn 
145 150 155 160 

Leu Lys Arg Asp Tyr Tyr Gin Arg He Asn He Leu Gly Phe Phe Glu 

165 170 175 

Asp Arg Ala Pro Asn Arg Leu Pro His He Asp Ser Tyr Pro Val Leu 
180 185 190 
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Gly Ser Leu Asn Glu Leu Ser His Tyr Leu Lys Ser His Thr Val His 

195 200 205 

Lys Leu Tyr He Ala Leu Pro Met Ser Ser His Pro Arg lie Leu Lys 

210 215 220 

Leu Leu Asp Asp Leu Lys Asp Thr Thr Ala Ser lie Tyr Phe Val Pro 
225 230 235 240 

Asp He Phe Val Thr Asp Leu He Gin Gly Arg Val Ser Asp Val Asn 

245 250 255 

Gly He Pro Val Val Ser Val Cys Asp Thr Pro Phe Thr Gly Met Asp 

260 265 270 

Gly Phe He Lys Arg Thr Ala Asp He Leu Phe Ser Leu Leu Val Leu 

275 280 285 

He Leu He Ser Pro He Leu He Gly He Ala He Ala Val Lys Leu 

290 295 300 

Thr Ser Pro Gly Pro Val He Phe Lys Gin Arg Arg Tyr Gly Leu Asp 
305 310 315 320 

Gly Gin Gin He Leu Val Tyr Lys Phe Arg Ser Met Thr Val Thr Glu 

325 330 335 

Asp Gly Ala Thr Val Thr Gin Ala Thr Arg Asn Asp Gin Arg He Thr 

340 345 350 

Pro Leu Gly Ala Phe Leu Arg Lys Thr Ser Leu Asp Glu Leu Pro Gin 

355 360 365 

Phe He Asn Val Leu Gin Gly Arg Met Ser Val Val Gly Pro Arg Pro 

370 375 380 

His Ala Val Ala His Asn Glu Glu Tyr Arg Lys Leu He Lys Gly Tyr 
385 390 395 400 

Met Val Arg His Lys Val Lys Pro Gly He Thr Gly Trp Ala Gin Val 

405 410 415 

Asn Gly Phe Arg Gly Glu Thr Asp Thr Leu Glu Lys Met Glu Gin Arg 
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420 425 430 

Val His Tyr Asp Leu Glu Tyr Leu Arg Asn Trp Ser Pro Arg Leu Asp 

435 440 445 

Met Leu He Val Ala Lys Thr He Trp Leu Thr. He Val Gly Gin Asp 

450 455 460 

Gly Ala Tyr 
465 

<210> 3 
<211> 1422 
<212> DNA 

<213> Methylophi lus methylotrophus 



<220> 

<221> CDS 

<222> (1).. (1422) 

<400> 3 

atg tct tta atg aaa att gtc ccc gtc att ttg tec ggt ggt tct ggt 48 
Met Ser Leu Met Lys He Val Pro Val He Leu Ser Gly Gly Ser Gly 

1 5 10 15 

acg cga tta tgg ccg ttg tea cgc gcg gtt ttg cct aaa cag tta ttg 96 
Thr Arg Leu Trp Pro Leu Ser Arg Ala Val Leu Pro Lys Gin Leu Leu 

20 25 30 

cct ttg gtg acc gaa aat acg atg tta cag gag aca ttg ate egg ctt 144 
Pro Leu Val Thr Glu Asn Thr Met Leu Gin Glu Thr Leu He Arg Leu 

35 40 45 

tct age tgg gcg gat gtc ggt cat cct ate gtc gtc tgt ggt aac gat 192 
Ser Ser Trp Ala Asp Val Gly His Pro He Val Val Cys Gly Asn Asp 
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50 

cat cgc ttt 
His Arg Phe 
65 

gag gcg att 
Glu Ala He 

get get gcg 
Ala Ala Ala 

ttg cct gcg 
Leu Pro Ala 
115 

gtg cgt cgt 
Val Arg Arg 

130 
ggt ata gag 
Gly He Glu 
145 

ggt gca gaa 
Gly Ala Glu 

gtt gag aag 
Val Glu Lys 

aac ttt tat 
Asn Phe Tyr 
195 

ctg get gag 



ttg gtg 
Leu Val 

gtg ctg 
Val Leu 
85 

get gtg 
Ala Val 
100 

gat cat 
Asp His 

gec tgc 
Ala Cys 

cct aca 
Pro Thr 

ttg gaa 
Leu Glu 
165 
cct gat 
Pro Asp 
180 

tgg aac 
Trp Asn 



55 

gcg gag 
Ala Glu 

70 
gag ccg 
Glu Pro 

act tta 
Thr Leu 

gtg att 
Val He 

gtt gca 
Val Ala 
135 
cag ccg 
Gin Pro 
150 

gca tgt 
Ala Cys 



caa tta 
Gin Leu 

gtg gcg 
Val Ala 

aaa gac 
Lys Asp 
105 
act gac 
Thr Asp 
120 

gca gag 
Ala Glu 

gaa acc 
Glu Thr 

gat ggt 
Asp Gly 



egg caa 
Arg Gin 
75 

cga aat 
Arg Asn 
90 

aaa gat 
Lys Asp 

gtc act 
Val Thr 

cag ggg 
Gin Gly 

ggt tat 
Gly Tyr 
155 
tgc ttt 
Cys Phe 
170 



get gcg act gca cag caa 
Ala Ala Thr Ala Gin Gin 
185 

age ggc atg ttt ttg ttt 
Ser Gly Met Phe Leu Phe 
200 

ttg cag caa tac gcg cca gec atg 



60 
gtg aat 
Val Asn 

acg gca 
Thr Ala 

gtc ttg 
Val Leu 

get ttt 
Ala Phe 
125 
aaa ctg 
Lys Leu 
140 

ggt tat 
Gly Tyr 

gaa gtg 
Glu Val 

tat ttg 
Tyr Leu 



ttg aca cct 
Leu Thr Pro 
80 

cct gcg att 
Pro Ala He 
95 

atg ctg gtg 
Met Leu Val 
110 

gag get get 
Glu Ala Ala 

gtc aca ttt 
Val Thr Phe 

ate caa tea 
He Gin Ser 
160 

gca cgt ttt 
Ala Arg Phe 

175 
gat gec gga 
Asp Ala Gly 
190 

get gtg ttc 
Ala Val Phe 



240 



288 



336 



384 



432 



480 



528 



576 



624 



aaa ccg 
Lys Pro 
205 

gtc agt gcg gta age 672 
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Leu Ala Glu Leu Gin Gin 
210 

aat gcc gtt gcg 
Asn Ala Val Ala 
225 



gag gcc 
Glu Ala 

atg gaa 
Met Glu 

aat gat 
Asn Asp 

gcg gat 
Ala Asp 
290 
aat acc 
Asn Thr 
305 

gag gat 
Glu Asp 

cgt gat 
Arg Asp 

age gga 
Ser Gly 



teg ttt 
Ser Phe 

aaa acc 
Lys Thr 
260 
gtt ggc 
Val Gly 
275 

ggg aat 
Gly Asn 

ttg gta 
Leu Val 

ttg ctg 
Leu Leu 

tgt gcg 
Cys Ala 
340 
cgt tct 
Arg Ser 
355 



caa agt 
Gin Ser 
230 
get gag 
Ala Glu 
245 

aaa ctg 
Lys Leu 

tea tgg 
Ser Trp 

get aca 
Ala Thr 

egg gcg 
Arg Ala 
310 
att gtt 
He Val 
325 

cag gat 
Gin Asp 

gaa cat 
Glu His 



Tyr Ala Pro Ala Met 
215 

tat aaa gac 
Tyr Lys Asp 



tct cct tct 
Ser Pro Ser 

gcg gcc gtg 
Ala Ala Val. 
265 

act gcc tta 
Thr Ala Leu 

280 
cgc ggg gat 
Arg Gly Asp 
295 

gaa gag cgc 
Glu Glu Arg 

gaa acc agt 
Glu Thr Ser 

gtc aag aat 
Val Lys Asn 
345 

aag atg cat 
Lys Met His 
360 



ctg gat 
Leu Asp 
235 
gat tea 
Asp Ser 
250 

gta cct 
Val Pro 

aaa gaa 
Lys Glu 

gtg ttt 
Val Phe 

ttt gtg 
Phe Val 
315 
gat gcg 
Asp Ala 
330 

att gtt 
He Val 

ccc cgt 
Pro Arg 



Val Ser Ala Val Ser 
220 

ttt gtg 
Phe Val 



att gac 
He Asp 

gcc age 
Ala Ser 

gtg cag 
Val Gin 
285 
ctt aaa 
Leu Lys 
300 

get gcc 
Ala Ala 

ate ctg 
He Leu 

gat cat 
Asp His 

gtt tat 
Val Tyr 
365 



cgc ttg cat 720 
Arg Leu His 
240 

tat gcc gtc 768 
Tyr Ala Val 
255 

atg ggg tgg 816 
Met Gly Trp 
270 

ccc aat gat 864 
Pro Asn Asp 

aat gtg aaa 912 
Asn Val Lys 

gtt ggc gta 960 
Val Gly Val 
320 

gtt gcg cac 1008 
Val Ala His 
335 

ttg aag gca 1056 

Leu Lys Ala 

350 

cgc cct tgg 1104 
Arg Pro Trp 
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ggt tgg tac gag gga ate gat ate ggc gag cgt ttc cag gtc aag cgt 1152 
Gly Trp Tyr Glu Gly He Asp He Gly Glu Arg Phe Gin Val Lys Arg 

370 375 380 

att atg gtg aaa cca ggt gaa aga ttg tea ctg caa atg cat cat cat 1200 
He Met Val Lys Pro Gly Glu Arg Leu Ser Leu Gin Met His His His 
385 390 395 400 

egg get gag cac tgg gtg gtt gtc agt ggg tct gee atg ate act att 1248 
Arg Ala Glu His Trp Val Val Val Ser Gly Ser Ala Met He Thr He 

405 410 415 

gat gat gtc acc aag etc tat act gaa aac gaa tct act tat ata ccg 1296 
Asp Asp Val Thr Lys Leu Tyr Thr Glu Asn Glu Ser Thr Tyr He Pro 

420 425 430 

att ggc tea acg cac cga eta gag aat cca ggt aaa ttg cct ttg cat 1344 
He Gly Ser Thr His Arg Leu Glu Asn Pro Gly Lys Leu Pro Leu His 

435 440 445 

tta ate gag gtg caa tec ggt agt tat ctt gga gaa gat gac ate gtg 1392 
Leu He Glu Val Gin Ser Gly Ser Tyr Leu Gly Glu Asp Asp He Val 

450 455 460 

cgt ttt gaa gat acc tac ggc cgt agt tag 1422 
Arg Phe Glu Asp Thr Tyr Gly Arg Ser 
465 470 

<210> 4 
<211> 473 
<212> PRT ' 

<213> Methylophilus methyl otrophus 
<400> 4 

Met Ser Leu Met Lys He Val Pro Val He Leu Ser Gly Gly Ser Gly 
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15 10 15 

Thr Arg Leu Trp Pro Leu Ser Arg Ala Val Leu Pro Lys Gin Leu Leu 

20 25 30 

Pro Leu Val Thr Glu Asn Thr Met Leu Gin Glu Thr Leu He Arg Leu 

35 40 45 

Ser Ser Trp Ala Asp Val Gly His Pro He Val Val Cys Gly Asn Asp 

50 55 60 

His Arg Phe Leu Val Ala Glu Gin Leu Arg Gin Val Asn Leu Thr Pro 
65 70 75 80 

Glu Ala lie Val Leu Glu Pro Val Ala Arg Asn Thr Ala Pro Ala He 

85 90 95 

Ala Ala Ala Ala Val Thr Leu Lys Asp Lys Asp Val Leu Met Leu Val 

100 105 110 

Leu Pro Ala Asp His Val He Thr Asp Val Thr Ala Phe Glu Ala Ala 

115 120 125 

Val Arg Arg Ala Cys Val Ala Ala Glu Gin Gly Lys Leu Val Thr Phe 

130 135 140 

Gly He Glu Pro Thr Gin Pro Glu Thr Gly Tyr Gly Tyr He Gin Ser 
145 150 155 160 

Gly Ala Glu Leu Glu Ala Cys Asp Gly Cys Phe Glu Val Ala Arg Phe 

165 170 175 

Val Glu Lys Pro Asp Ala Ala Thr Ala Gin Gin Tyr Leu Asp Ala Gly 

180 185 190 

Asn Phe Tyr Trp Asn Ser Gly Met Phe Leu Phe Lys Pro Ala Val Phe 

195 200 205 

Leu Ala Glu Leu Gin Gin Tyr Ala Pro Ala Met Val Ser Ala Val Ser 

210 215 220 

Asn Ala Val Ala Gin Ser Tyr Lys Asp Leu Asp Phe Val Arg Leu His 
225 230 235 240 
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Glu Ala Ser Phe Ala Glu Ser Pro Ser Asp Ser He Asp Tyr Ala Val 

245 250 255 

Met Glu Lys Thr Lys Leu Ala Ala Val Val Pro Ala Ser Met Gly Trp 

260 265 270 

Asn Asp Val Gly Ser Trp Thr Ala Leu Lys Glu Val Gin Pro Asn Asp 

275 280 285 

Ala Asp Gly Asn Ala Thr Arg Gly Asp Val Phe Leu Lys Asn Val Lys 

290 295 300 

Asn Thr Leu Val Arg Ala Glu Glu Arg Phe Val Ala Ala Val Gly Val 
305 310 315 320 

Glu Asp Leu Leu lie Val Glu Thr Ser Asp Ala He Leu Val Ala His 

325 330 335 

Arg Asp Cys Ala Gin Asp Val Lys Asn He Val Asp His Leu Lys Ala 

340 345 350 

Ser Gly Arg Ser Glu His Lys Met His Pro Arg Val Tyr Arg Pro Trp 

355 360 365 

Gly Trp Tyr Glu Gly He Asp He Gly Glu Arg Phe Gin Val Lys Arg 

370 375 380 

He Met Val Lys Pro Gly Glu Arg Leu Ser Leu Gin Met His His His 
385 390 395 400 

Arg Ala Glu His Trp Val Val Val Ser Gly Ser Ala Met He Thr He 

405 410 415 

Asp Asp Val Thr Lys Leu Tyr Thr Glu Asn Glu Ser Thr Tyr He Pro 

420 425 430 

lie Gly Ser Thr His Arg Leu Glu Asn Pro Gly Lys Leu Pro Leu His 

435 440 445 

Leu He Glu Val Gin Ser Gly Ser Tyr Leu Gly Glu Asp Asp lie Val 

450 455 460 

Arg Phe Glu Asp Thr Tyr Gly Arg Ser 
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465 470 

<210> 5 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer MgtfA-Fl 
<400> 5 

ctgagtttgc ttgcctattg gatcactgct gcc 

<210> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer MgtfA-Rl 
<400> 6 

cgccaaaatt cacaccaccg attctcagcg cat 

<210> 7 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer Km4-F2 
<400> 7 

cttgatatcg ctagctcgta tgttgtgtgg aattgtgagc ggata 

<210> 8 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Km4-R2 
<400> 8 

accaacgcgt aatcgcccca tcatccagcc agaaagtga 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Km4-Rl 
<400> 9 

ttggtgattt tgaacttttg ctttgccacg gaacg 



<210> 10 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer mManC-Fl 
<400> 10 

ccggatccga tgcgtgtgcc tttagtc 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer mManC-Rl 
<400> 11 

ccggatccca cctaactacg gccgtagg 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer mManC-F2 
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<400> 12 

atttgaggtc ggtttgcttg cgctattt.ta acg 

<210> 13 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer mManC-R2 
<400> 13 

tcgtgacata gcgttgcaca tagccctcat a 
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